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ABSTRACT  
Objective: The LupusQoL is a reliable and valid health-related quality of life (HRQoL) 
measure for adults with systemic lupus erythematosus (SLE).  This study evaluates the 
responsiveness and minimal important differences (MID) for the eight LupusQoL domains.     
Methods: Patients experiencing a flare were recruited from nine UK centres. At each of the 
ten monthly visits, HRQoL (LupusQoL, SF-36), global rating of change (GRC) and disease 
activity (DA) using the BILAG-2004 index were assessed.  The responsiveness of the 
LupusQoL and the SF-36 was evaluated primarily when patients reported an improvement or 
deterioration on the GRC scale and, secondly, with changes in physician-reported DA. MIDs 
were estimated as mean changes when minimal change was reported on the GRC scale. 
Results: 101 patients were recruited. For all LupusQoL domains, mean HRQoL worsened 
when patients reported deterioration and improved when patients reported an 
improvement in GRC; SF-36 domains showed comparable responsiveness. Improvement in 
some domains of the LupusQoL/SF-36 was observed with a decrease in DA but when DA 
worsened, there was no significant change. LupusQoL MID estimates for deterioration 
ranged from -2.4 to -8.7 and for improvement, 3.5 to 7.3; for the SF-36, -2.0 to -11.1, and 2.8 
to 10.9 respectively. 
Conclusion: All LupusQoL domains are sensitive to change with patient-reported 
deterioration or improvement in health status. For DA, some LupusQoL domains showed 
responsiveness when there was improvement but none for deterioration. LupusQoL items 
were derived from SLE patients and provide the advantage of disease-specific domains, 
important to them, not captured by the SF-36. 
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SIGNIFICANCE AND INNOVATIONS 
• The LupusQoL, a patient-derived disease-specific HRQoL measure for adults is 
sensitive to change in health status and can be recommended for use in clinical trials 
• The LupusQoL domain MIDs for deterioration range from -2.4 to -8.7 and for 
improvement, 3.5 to 7.3 
• LupusQoL items were derived from SLE patients and provide the advantage of 
disease-specific domains, important to them, not captured by the SF-36 
• These results will allow appropriate power calculations and interpretation of HRQoL 
measurements in clinical trials and longitudinal observational studies. 
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The survival of patients with SLE has improved in the last 50 years from less than 50% at 5 
years in 1955 to 85% at 10 years and recently, 75% at 20 years (1). The Outcome Measures 
in Rheumatology Clinical Trials (OMERACT) group and the US Food and Drug Administration 
(FDA) have recommended that for clinical trials and observational studies, health-related 
quality of life (HRQoL) should be assessed using both generic and disease-specific measures, 
allowing comparison with healthy samples, estimates of health utilities and disease-specific 
information known to be important to patients (2,3). HRQoL instruments provide a 
standardized, valid, and reliable way of gaining the patient’s perspective as to “how they 
are” and the benefits and limitations of interventions. HRQoL in SLE is poorly correlated with 
the clinicians’ assessment of disease activity and damage (4,5) as some symptoms are only 
known to the patient (e.g. fatigue, nausea). Therefore, HRQoL measurement can provide 
‘added value’ because it can supply information not captured by other outcome measures. 
Thus, HRQoL may be informative not only as an efficacy measure, but also potentially 
reflects safety issues and for these reasons HRQoL is becoming important in labelling claims 
(6,7).  
 
The LupusQoL is a valid, reliable patient-derived, disease-specific HRQoL measure for adults 
with SLE (8) that contains items/domains more relevant to patients with SLE than generic 
measures (9). As with many HRQoL measures, the interpretation of the data may be 
problematic and should not be based solely on p values, especially if HRQoL is a secondary 
outcome when a trial tends not to be powered for HRQoL. To aid the interpretation of the 
LupusQoL, evaluation is required to (a) assess its sensitivity to change (the ability to detect 
an improvement or deterioration when patients deem themselves to have improved or 
deteriorated) (10) as advocated by the regulatory bodies (2) and (b) to estimate the minimal 
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important difference (MID) (the smallest difference that patients perceive as beneficial or 
harmful) (11).  
 
This study aimed to evaluate these parameters, using both anchor-based and distribution-
based methods, for each domain of the LupusQoL and the SF-36: specifically, the scale’s 
ability to (a) detect an improvement in HRQoL following treatment of a severe or moderate 
flare, (b) detect deterioration in HRQoL e.g. when patients fail to have their disease 
controlled by their initial treatment plan and (c) to estimate the MIDs. The responsiveness of 
the LupusQoL and the SF-36 was evaluated primarily when patients reported an 
improvement or deterioration on the global rating of change (GRC) scale (12) and, secondly, 
with changes in physician-reported disease activity (DA). 
 
PATIENTS AND METHODS 
Study design   
This was a prospective, longitudinal, observational study. The study was granted multi-
centre Research Ethics Committee approval (MREC 02/05/035) and was carried out in 
compliance with the Helsinki Declaration, at the following rheumatology units: Bangor, 
Birmingham (two centres), Blackburn, University College London, Nottingham, Manchester, 
Doncaster and Sheffield.  All patients gave written informed consent.  
 
Patients  
 
Patients were recruited over an 18-month period and were followed at four-weekly (± 2 
weeks) intervals for nine months. The inclusion criteria were: fulfilment of ≥ four ACR criteria 
for SLE (13,14), ≥ 16 years old, literate in the English language, willing to give written 
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informed consent and a flare of SLE requiring specific treatment. Flare was defined as a 
significant increase in disease activity resulting in a BILAG-2004 index A or B score based on 
criteria that are new or worse (15,16,17). To be included in this study, patients had to 
require an increase in therapy defined as one or more of the following:  an increase of oral 
prednisolone to ≥ 20 mg/day, introduction of methotrexate, parenteral methylprednisolone, 
and/or other immunosuppressive therapy (e.g. cyclophosphamide, rituximab). The exclusion 
criteria were:  < 16 years old, inability to read English, inability to give valid consent and 
pregnancy.  
 
Measures 
 
Demographic and clinical measures 
 
Demographic and clinical details were recorded at baseline by the clinician (date of birth, 
gender, date of diagnosis, fulfilment of ACR criteria for SLE, ethnic group (18), marital status 
and current therapy). The Systemic Lupus International Collaborating Clinics/American 
College of Rheumatology Damage Index (SDI) (19) was reported twice: at baseline and at the 
end of the study. The BILAG-2004 disease activity index was assessed at each visit.  
 
LupusQoL 
The original English version of the LupusQoL (4 week recall period) (8) was completed by the 
participant at each time-point.  It has eight domains: physical health, pain, planning, body 
image, burden to others, intimate relationships, emotional health and fatigue.  This 
instrument has good internal reliability (Cronbach’s α 0.88 to 0.96), test-retest reliability (ICC 
0.72 to 0.93) and concurrent validity with comparable domains of the SF-36 (ICC 0.71 to 
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0.79).  It has acceptable ceiling effects and minimal floor effects. Scoring of the LupusQoL is 
such that 0 represents worst health and 100 best health for each domain (8).    
SF-36 
Patients completed the SF-36 (UK version 1) with a four-week recall at each assessment (20). 
The SF-36 measures eight dimensions of health: physical functioning, social functioning, role 
limitations due to physical problems, role limitations due to emotional problems, mental 
health, energy/vitality, bodily pain, and general health perception. Domain scores can range 
from 0 to 100 (higher scores indicate a better HRQoL).  
 
Global Rating of Change (GRC) Scale 
To estimate patient-reported change, each domain of the LupusQoL and the SF-36 
incorporated the global rating of change scale (12). Patients were asked to rate change in 
each domain over the past four weeks from +7 (a very great deal better) to -7 (a very great 
deal worse) with 0 indicating no change. Scores of -1 to +1 were classified as ‘no change’, 
with -7 to -2 as ‘deterioration’ and 2 to 7 as ‘improvement’.  Within the deterioration and 
improvement categories, scores of +2, +3 and -2, -3 were considered to represent minimal, 
but nevertheless,  important changes.  
 
BILAG-2004 index 
At baseline and each review visit, the clinician assessed the SLE disease activity using the 
BILAG-2004 index (15). The BILAG-2004 category scores “A” to “E” are based on intention to 
treat: “A” denotes severe disease activity, “B” moderate disease activity, “C” mild stable 
disease, “D” inactive disease but previously affected system and “E” a system that has never 
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been involved.  Changes in overall disease activity between consecutive time-points, as 
measured by the BILAG-2004 index, were defined as follows:  
• Deterioration (any system to A from B/C/D or to B from C/D) (21)  
• Improvement (all systems A to B/C/D and B scores to C/D) (22) with no deterioration 
in any system (one persistent B score is allowed if there is improvement from A or B 
in at least one other system) 
• Persistent inactive disease (all systems C/D/E at both time-points) 
• Persistent active disease (A or B systems remained unchanged but without overall 
improvement or deterioration).  
When changes of activity of a single BILAG system were analysed, the above definitions 
apply but only for that system (no persistent B score is allowable for improvement). 
 
Statistical Methods   
The sample size calculation was based on summary statistics from previous work during the 
LupusQoL development and on the changes of the physical health domain. A sample size of 
52 would have 80% power to detect a difference in means of 4 assuming a standard 
deviation of 10, using a paired t test with a 5% significance level. The intention was to recruit 
104 patients: a) to allow for patients who did not report changes in HRQoL; b) because we 
expected the effect size for the other domains to be smaller; c) to allow for missing data; and 
d) to allow for dropouts. All analyses were performed using Stata Release 13 (Stata Corp, 
Texas USA) (23). 
 
Determination of sensitivity to change (responsiveness) 
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The primary method for assessing responsiveness was based on patient-reported GRC 
scores. Responsiveness was also examined using physician-reported disease activity change 
scores.  Based on GRC or disease activity change scores, each domain of both HRQoL 
measures was evaluated to determine its ability to: (a) detect an improvement in HRQoL 
following treatment of a flare and (b) detect deterioration in HRQoL e.g. when treatment has 
undesirable and troublesome side effects or the patients fail to have their disease controlled 
by their initial treatment plan. Responsiveness was estimated as the mean change in HRQoL 
domain score across (a) participant-reported improvements or improvement of disease 
activity, and (b) participant-reported deteriorations or deterioration of disease activity, 
between consecutive assessments. 95% confidence intervals were presented, using robust 
methods for estimating the standard error in Stata, based on the approach proposed by 
Huber (24).  
 
Additionally, standardised response means (SRM), the ratio of the mean change of the 
domain score between consecutive observations and the corresponding estimated standard 
deviation (SD) of the change score, were reported based on GRC scores.  Effect sizes (ES), for 
which the mean change of each domain score was standardised using the estimated SD of 
the baseline score, were also reported based on GRC scores.  Both are standardised 
measures of responsiveness, with SRM having the advantage that it is less affected by the 
heterogeneity of the sample by using a more appropriate SD, namely that of the change 
score.   SRMs or ESs of 0.2, 0.5 and 0.8 are deemed to demonstrate small, moderate or large 
responsiveness respectively (25).  
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We also explored changes in relevant domains of the LupusQoL and SF-36 to changes of key 
systems in the BILAG-2004 index.  The musculoskeletal and mucocutaneous systems are the 
most commonly affected systems in SLE patients, therefore we explored the relationships 
between (i) musculoskeletal system changes and the changes in physical health and pain 
domains of the LupusQoL and the changes in physical functioning and bodily pain domains of 
the SF-36 and (ii) the mucocutaneous system changes and the changes in the body image 
domain of the LupusQoL.   
 
Estimation of the Minimum Important Difference/s (MIDs) 
Methods for estimating the Minimal Important Difference (MID) are either anchor-based 
(sometimes referred to as minimal clinical important difference (MCID)) or distribution-
based (often referred to as MID). We use the term MID as this is the more dominant term in 
the current literature (26) for both approaches as ultimately they seek to establish the same 
property.  We will illustrate the difference in the methodology used by using MID(a) for the 
anchor-based approach or MID(d) for the distribution-based approach. No single approach is 
perfect and multiple strategies are likely to enhance the interpretability of changes in HRQoL 
scales (11,27). An anchor-based method was used as the primary approach (as preferred by 
the FDA) (2), based on the average change in LupusQoL or SF-36 scores for the subset of 
patients who were considered to have experienced a small but discernible change in that 
particular HRQoL domain. These analyses were complemented by distribution-based 
approaches based around the common standards of 1 standard error of the mean (SEM), 
using data from McElhone et al (8) and 0.5 SD, which corresponds to a ‘medium effect’ 
(28,29). 
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RESULTS 
Patient recruitment and follow-up 
During the eighteen-month recruitment period, a total of 115 patients from nine centres 
were deemed eligible for the study and approached.  Four patients declined to participate 
and 111 patients were recruited. Of these, 101 patients completed the study and are 
reported here (Figure 1).    
Patient demographics, disease activity and damage 
The baseline demographic, clinical characteristics and HRQoL of the patients are provided in 
Tables 1 and 2. There were 42 ‘A’ flares in 41 patients (one patient had A flares in both 
musculoskeletal and mucocutaneous systems) and 130 ‘B’ flares, with some patients having 
both ‘A’ and ‘B’ flares. The frequency of flares in the different BILAG-2004 systems is shown 
in supplementary table 1. Only 28% of the patients scored ≥ 1 for damage on the SDI (Table 
2). 
 
HRQoL: LupusQoL and SF-36 at baseline (flare) 
HRQoL was severely impaired at baseline with mean LupusQoL scores ranging from 33.3 
(Burden to others) to 51.4 (Emotional Health), whilst mean SF-36 domain scores ranged from 
12.1 (Role Physical) to 51.0 (Mental Health) (Table 2). Scores for comparable LupusQoL/SF-
36 domains were highly correlated (Pain/Bodily Pain: r=0.76; Physical Health/Physical 
Function: r=0.82; Emotional Health/Mental Health: r=0.74; Fatigue/Vitality: r=0.66) although 
observed mean scores were consistently higher for LupusQoL than SF-36 domains (Table 2).   
 
Sensitivity to change (Responsiveness)  
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There were 911 (90.2%) completed HRQoL questionnaires across the 10 time-points.  The 
amount of complete change score data, however, varied across HRQoL domains and time-
points. For the LupusQoL six of the eight domains had over 83% of change score data 
available, ranging from 776 (85.4%) for physical health to 757 (83.3%) for fatigue, with the 
other domains having lower percentages of change score data available (body image 616 
[67.8%] and intimate relationships 541 [59.5%].  For the SF-36 the amount of change score 
data available ranged from 773 (85.0%) for general health to 761 (83.7%) for role physical. 
All domains of the LupusQoL worsened significantly when patients reported a deterioration 
of their health status and all domains improved significantly when patients reported an 
improvement in their health status (Tables 3 and 4). There was little change in the mean 
LupusQoL scores when patients reported no change in their health status (+1, 0, -1 on the 
GRC score).  Mean change scores ranged from 0.6 (95% CI -0.4 to 1.6) in the physical health 
domain to 2.5 (95% CI 1.2 to 3.8) in the burden to others domain.  For deterioration, the 
mean LupusQoL change scores ranged from -2.5 (95% CI -4.2 to -0.8) for the body image 
domain to -7.7 (95% CI -14.7 to -0.6) for the intimate relationship domain. For improvement, 
the mean LupusQoL change scores ranged from 5.6 (95% CI 4.2 to 7.1) in the Physical Health 
domain to 10.4 (95%CI 7.7 to 13.1) in the burden to others domain. The results for the SF-36 
were similar (Tables 3 and 4).  
 
When the overall disease activity lessened, six domains of the LupusQoL (physical health, 
pain, planning, emotional health, body image and fatigue) and seven of the SF-36 domains 
(physical functioning, bodily pain, mental health, social functioning, role emotional, role 
physical and vitality) showed an improvement; for the remaining  LupusQoL and SF-36 
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domains, changes were small and non-significant.  When overall disease activity increased 
there was no significant decrease in any of the scores of the LupusQoL or SF-36 domains 
(Supplementary Tables 2 and 3).  An improvement in the disease activity of the 
musculoskeletal system was associated with significant improvements in both the LupusQoL 
and SF-36 physical function and pain domains.  When the disease activity worsened only a 
significant deterioration of the LupusQoL pain domain was observed, although numbers of 
patients were low.  When disease activity altered on the mucocutaneous system no 
significant change was observed in the LupusQoL body image domain (Supplementary Table 
4). 
 
For deterioration in GRC, LupusQoL domain SRMs ranged from -0.16 (Body Image) to -0.35 
(Pain) and those for SF-36 ranged from -0.22 (General Health) to -0.38 (Bodily Pain); for 
comparable domains, LupusQoL SRMs were similar in size to SF-36 SRMs (Supplementary 
Table 5).   For improvement, LupusQoL domain SRMs ranged from 0.36 (Planning and 
Intimate Relationships) to 0.55 (Burden to Others) and those for SF-36 ranged from 0.25 
(Role Emotional) to 0.61 (Bodily Pain); for comparable domains, LupusQoL and SF-36 SRMs 
were similar in size (Supplementary Table 5).  For ESs, patterns of sensitivity to change 
measures were similar (Supplementary Table 6). 
 
Minimal Important Differences (MID) 
Using the anchor–based approach, the MIDs(a) for improvement and for deterioration for 
each of the LupusQoL and SF-36 domains are given in Table 5. For deterioration, the mean 
MID(a) for the LupusQoL ranged from -2.4 (95% CI -4.8 to 0.1) for body image to -8.7 (95% CI 
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-18.9 to 1.6) for intimate relationships, and for improvement from 3.5 (95% CI 0.5 to 6.5) for 
body image to 7.3 (95% CI 4.0 to 10.6) for burden to others. For the SF-36, for deterioration, 
the mean MID(a) ranged from -2.0 (95% CI -3.4 to -0.5) for general health to -11.1 (95% CI -
17.8 to -4.5) for role physical and for improvement, the mean MID(a) ranged from 2.8 (95% 
CI 1.2 to 4.5) for general health to 10.9 (95% CI 8.0 to 13.8) for bodily pain and 10.9 (95% CI 
7.5 to 14.3) for vitality. For comparable domains, for both deterioration and improvement, 
mean MIDs(a) for LupusQoL tended to be smaller in size than mean SF-36 MIDs(a) (Table 5).  
Compared to anchor-based approaches, using distribution-based approaches based on 0.5 
SD, LupusQoL domain MIDs(d) were larger still, but more consistent between domains, 
ranging from 12.9 (Emotional Health) to 16.7 (Intimate Relationships).  For SF-36 domains, 
MIDs(d) based on 0.5 SD were also larger, albeit relatively less so, ranging from 9.3 (General 
Health Perceptions) to 19.7 (Role Emotional).   Estimates of MID(d) using 1 SEM were larger 
than anchor-based estimates, ranging from 6.6 for Emotional Health to 13.2 for Burden to 
Others (Supplementary Table 7). 
 
DISCUSSION 
Knowing whether, or to what extent, a patient has improved or deteriorated following a 
course of treatment is fundamental to clinical practice. This work has demonstrated that all 
eight of the LupusQoL domains are sensitive to change and able to identify patient-reported 
improvements and deteriorations. With changes in physician-reported disease activity, there 
were less consistent findings: improvement in six of eight LupusQoL domains when disease 
activity lessened but little or no responsiveness with worsening disease activity.  There may 
be several reasons for this: (a) physician-reported disease activity measures a different 
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concept to HRQoL, hence the FDA recommendation that responsiveness should be 
measured against the patient GRC, (b) patients may perceive improvement more clearly 
than deterioration, particularly having presented with flare, (c) the number of patients in the 
deterioration sub-groups, especially when single BILAG system changes were examined, may 
be insufficient to detect significant changes and (d) the assessment over a month may be too 
short a time period for change to occur in some domains of the LupusQoL following a change 
in disease activity.  
Different LupusQoL domains had different patient-reported MIDs(a) which also differed for 
deterioration and improvement.  When looking for an improvement in SLE, the MID ranges 
from 4 to 7 points depending on the domain. For the SF-36 the MIDs range from 3 to 11 
points.  These results will allow appropriate power calculations and interpretation of HRQoL 
measurements in clinical trials and longitudinal observational studies. MIDs are not without 
problems in that different methodologies (anchor-based or distribution-based) generated 
somewhat different MIDs and the MID reflects the difference that is important at a group, 
but not the individual, level.  Regulatory bodies advocate the use of anchor-based methods 
in the estimation of responsiveness as they use patient ratings (2), even though the 
reliability of patients' estimates of their previous health status has been questioned (30,31). 
 
This study recruited patients with moderate or severe flares and is likely to be representative 
of patients recruited into clinical trials. It is noteworthy that the original LupusQoL mean 
scores derived from consecutive outpatients at UK centres were strikingly higher (by 
approximately 20 to 35 points) across all domains (8) than the baseline values for these 
patients with moderate or severe flares. Such large differences suggests that a flare of SLE 
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has a very significant impact on all aspects of HRQoL and may also explain why the LupusQoL 
is less responsive to deterioration of disease activity as patients already have poor health.   
 
There have been two publications regarding the sensitivity to change of the LupusQoL. Using 
the Canadian version of the LupusQoL, Touma et al (32) concluded that its responsiveness 
was similar to that of SF-36 following a 12 month prospective cohort study of consecutive 
patients at a single tertiary centre. However, only changes in the disease activity measure, 
the SLEDAI-2000 (33,34) were used to estimate responsiveness whilst in our study the 
patient-reported GRC scale was used to estimate responsiveness as recommended by the 
regulatory bodies (2,3) in addition to a disease activity measure (the BILAG-2004 index). 
Results of a multi-tertiary centre cohort study, recruiting consecutive patients using the 
French version of the LupusQoL, assessed patients at 3 and 6 months (35).  The anchors for 
improvement and deterioration included a patient-reported 7-point Likert scale and VAS 
(100mm).  A Likert scale of five patient-reported symptoms extracted from the Systemic 
Lupus Assessment Questionnaire (SLAQ) was also used (36,37).  The LupusQoL-FR and the 
SF-36 showed comparable responsiveness and the MIDs were similar for both measures. 
Despite the different patient selection criteria (consecutive recruitment/SLE flare; single 
tertiary centre/multi-centre study), length of follow-up period, and different methods 
(anchor-based, distribution-based) and scales to evaluate sensitivity to change (GRC scale, 
SLAQ, SLEDAI-2000), there is agreement that the LupusQoL demonstrates sensitivity to 
change in SLE.  
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In this study that recruited patients with active lupus, the LupusQoL and SF-36 appear to be 
more responsive to improvement than deterioration; this was also noted in the French study 
(35).  It has been reported previously that patients with other conditions detected 
improvements following treatment more easily than deterioration. Patients reported that 
they often did not realize how much they had deteriorated until they started to improve 
(38). This is an encouraging finding especially when the LupusQoL is recommended for use in 
clinical trials. When patients improve during and after an intervention, the LupusQoL should 
be able to detect these changes.  In contrast, in a study of SLE patients that employed the 
SF-36, deterioration of HRQoL was perceived more readily than improvement (39). However, 
this paper described studies in a clinical trial setting, using an immunological anchor as a 
marker of improvement.    
    
In spite of a large data set and rigorous follow-up schedule our study had little missing 
change score data on most domains (approximately 15%).  The majority of patients were 
Caucasians (62.6%), but other groups were represented including 15.2% of South Asian 
origin. Although monthly follow-ups may not have allowed sufficient time for an 
intervention to take effect and for some HRQoL domains to change as different domains 
may change over different periods of time, monthly reviews did ensure that relapses and the 
effects of these on HRQoL were not missed.   
 
The assessment of lupus disease in clinical trials should involve patient-reported outcomes 
including a global assessment and specific instruments that capture the impact of the 
disease on the patient quality of life.  The LupusQol has previously demonstrated good 
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construct, face, discriminative and concurrent validity, and internal and test-retest reliability, 
and has been mapped to the SF-6D (8,40,41). Linguistic validations have enabled the 
instrument to be employed successfully in 51 countries using 77 different languages 
[http://www.lupusqol.com]. This study demonstrates the responsiveness of the instrument, 
further construct validity as compared with the SF-36 and provides the MIDs. The SF-36 and 
the LupusQoL are similar in terms of responsiveness, but the items on the LupusQoL were 
informed by patients with SLE and therefore, it has the advantage of several SLE specific 
domains that are important to patients (planning, burden to others, intimate relationships, 
body image) (9) that are not captured by the SF-36.  
Acknowledgements 
We would like to acknowledge the assistance of Jane Burnell with database management. 
We are also indebted to Arthritis Research UK for financial support. (Clinical Trials Grant 
Number 19230). Professor Bruce is a National Institute for Health Research (NIHR) Senior 
Investigator and is funded by the NIHR Manchester Musculoskeletal Biomedical Research Unit and 
The NIHR Manchester Wellcome Trust Clinical Research Facility. He also acknowledges support from 
Arthritis Research UK and The Manchester Academic Health Science Centre. The views expressed in 
this publication are those of the authors and not necessarily those of the NHS, the National Institute 
for Health Research or the Department of Health.  Professor Gordon acknowledges support from 
Lupus UK and the Birmingham NIHR/Wellcome Trust Clinical Research Facility.  
 
 
 
 
 
Page 20 of 38
John Wiley & Sons, Inc.
Arthritis Care & Research
This article is protected by copyright. All rights reserved.
Sensitivity to change (Responsiveness) and Minimal Important Difference (MIDs) of the LupusQoL   
20 
 
 
 
 
 
 
 
 
 
 
REFERENCES 
1. Urowitz MB, Gladman DD, Tom BD, Ibanez D, Farewell VT. Changing patterns in 
mortality and disease outcomes for patients with systemic lupus erythematosus. J 
Rheumatol 2008; 35: 2152-8. 
2. FDA Guidance on Patient Reported Outcomes. 
http://wwwfdagov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/G
uidances/UCM193282.pdf [Internet]. 2010. 
3. Strand V, Gladman D, Isenberg D, Petri M, Smolen J, Tugwell P.  Endpoints: consensus 
recommendations from OMERACT IV. Outcome Measures in Rheumatology (review).  
Lupus 2000; 9: 322-7.  
4. McElhone K, Abbott J, Teh LS. A Review of Health Related Qualtiy of Life in Systemic 
Lupus Erythematosus (review). Lupus 2006; 15: 633-43. 
5. McElhone K, Castelino M, Abbott J, Bruce I, Ahmad Y, Shelmerdine J et al.  The 
LupusQoL and association with demographic and clinical measurements in patients 
with Systemic Lupus Erythematosus. J Rheumatol 2010; 37: 2273-9. 
Page 21 of 38
John Wiley & Sons, Inc.
Arthritis Care & Research
This article is protected by copyright. All rights reserved.
Sensitivity to change (Responsiveness) and Minimal Important Difference (MIDs) of the LupusQoL   
21 
 
6. Abbott J. Health-related quality of life measurement in cystic fibrosis: advances and 
limitations (review). Chron Respir Dis 2009; 6: 31-41.  
7. Abbott
 
J, Hart A, Havermans T, Matossian A, Goldbeck
 
L, Barreto C et al. Measuring 
health-related quality of life in clinical trials in cystic fibrosis. J Cyst Fibros 2011; 10: 
S82-5. 
8. McElhone K, Abbott J, Shelmerdine J, Bruce IN, Ahmad Y, Gordon C et al. 
Development and validation of a disease-specific health-related quality of life 
measure, the LupusQoL, for adults with systemic lupus erythematosus. Arthritis Care 
Res 2007; 57: 972-9.  
9. McElhone K, Abbott J, Gray J, Williams A, Teh LS. Patient perspective of systemic 
lupus erythematosus in relation to health-related quality of life concepts: a 
qualitative study. Lupus 2010; 19: 1640-7. 
10. Beaton DE, Bombardier C, Katz JN, Wright JG. A taxonomy for responsiveness. J Clin 
Epidemiol 2001; 54: 1204-17. 
11. Guyatt GH, Osoba D, Wu AW, Wyrwich KW, Norman GR. Methods to explain the 
clinical significance of health status measures (review). Mayo Clin Proc 2002; 77: 371-
83. 
12. Juniper EF, Guyatt, GH, Willan A, Griffith LE. Determining a minimal important change 
in a disease-specific quality of life questionnaire. J Clin Epidemiol 1994; 47: 81-7. 
13. Tan EM, Cohen AS, Fries JF, Masi AT, McShane DJ, Rothfield NF et al. The 1982 
revised criteria for the classification of systemic lupus erythematosus. Arthritis 
Rheum 1982; 25: 1271-7. 
14. Hochberg MC. Updating the American College of Rheumatology revised criteria for 
the classification of systemic lupus erythematosus. Arthritis Rheum 1997; 40: 1725. 
Page 22 of 38
John Wiley & Sons, Inc.
Arthritis Care & Research
This article is protected by copyright. All rights reserved.
Sensitivity to change (Responsiveness) and Minimal Important Difference (MIDs) of the LupusQoL   
22 
 
15. Yee CS, Farewell V, Isenberg DA, Griffiths B, Teh LS, Bruce IN et al. The BILAG-2004 
Index is sensitive to change for assessment of SLE disease activity. Rheumatology 
(Oxford) 2009; 48: 691-5. 
16. Yee CS, Cresswell L, Farewell V, Rahman A, Teh LS, Griffiths B et al. Numerical scoring 
for the BILAG-2004 index.  Rheumatology (Oxford) 2010; 49: 1665-9. 
17. Isenberg DA, Allen E, Farewell V, D'Cruz D, Alarcón GS, Aranow C, et al. An 
assessment of disease flare in patients with systemic lupus erythematosus: a 
comparison of BILAG 2004 and the flare version of SELENA. Ann Rheum Dis 2011; 70: 
54-9.  
18. The UK Census 2001. http://www.statistics.gov.uk/census2001/census2001.asp.  
19. Gladman DD, Urowitz MB, Goldsmith CH, Fortin P, Ginzler E, Gordon C et al. The 
reliability of the Systemic Lupus International Collaborating Clinics/American College 
of Rheumatology Damage Index in patients with systemic lupus erythematosus. 
Arthritis Rheum 1997; 40: 809-13.  
20. Ware JE Jr, Sherbourne CD. The MOS 36-Item Short-Form Health Survey I: conceptual 
framework and item selection. Med Care 1992; 30: 473–83 
21. Furie R, Petri M, Zamani O, Cervera R, Wallace DJ, Tegzová D et al. A phase III, 
randomized, placebo-controlled study of belimumab, a monoclonal antibody that 
inhibits B lymphocyte stimulator, in patients with systemic lupus erythematosus. 
Arthritis Rheum 2011; 63: 3918-30. 
22. Wallace DJ, Kalunian K, Petri MA, Strand V, Houssiau FA, Pike M et al. Efficacy and 
safety of epratuzumab in patients with moderate/severe active systemic lupus 
erythematosus: results from EMBLEM, a phase IIb, randomised, double-blind, 
placebo-controlled, multicentre study. Ann Rheum Dis 2014; 73: 183-90.  
Page 23 of 38
John Wiley & Sons, Inc.
Arthritis Care & Research
This article is protected by copyright. All rights reserved.
Sensitivity to change (Responsiveness) and Minimal Important Difference (MIDs) of the LupusQoL   
23 
 
23. StataCorp. Stata Statistical Software: Release 13. 2013. College Station, TX: StataCorp 
LP 
24. Huber PJ. The behavior of maximum likelihood estimates under nonstandard 
conditions. Proceedings of the Fifth Berkeley Symposium on Mathematical Statistics 
and Probability, Volume 1: Statistics. University of California Press, Berkeley, Calif., 
1967. p221-33. 
25. Crosby RD, Kolotkin RL, Williams GR. Defining clinically meaningful change in health-
related quality of life. J Clin Epidemiol 2003; 56: 395-407. 
26. King MT. A point of minimal important difference (MID): a critique of terminology 
and methods. Expert Rev Pharmacoecon Outcomes Res 2011; 11: 171-84 
27. Cella D, Bullinger M, Scott C, Barofsky I. Group vs individual approaches to 
understanding the clinical significance of differences or changes in quality of life 
(review). Mayo Clin Proc 2002; 77: 384-92. 
28. Revicki D, Hays RD, Cella D, Sloan J. Recommended methods for determining 
responsiveness and minimally important differences for patient-reported outcomes 
(review).  J Clin Epidemiol 2008; 61: 102-9. 
29. Norman GR, Sloan JA, Wyrwich KW. Interpretation of changes in health-related 
Quality of Life: the remarkable universality of half a standard deviation (review).  
Med Care 2003; 41: 582-92. 
30. Herrmann D. Reporting current, past and changed health status: What we know 
about distortion. Med Care 1995; 33: AS89–94. 
31. Schwartz CE, Sprangers MA. Methodological approaches for assessing response shift 
in longitudinal health-related quality-of-life research. Soc Sci Med 1999; 48: 1531–48. 
Page 24 of 38
John Wiley & Sons, Inc.
Arthritis Care & Research
This article is protected by copyright. All rights reserved.
Sensitivity to change (Responsiveness) and Minimal Important Difference (MIDs) of the LupusQoL   
24 
 
32. Touma Z, Gladman DD, Ibañez D, Urowitz MB. Is there an advantage over SF-36 with 
a quality of life measure that is specific to systemic lupus erythematosus? J 
Rheumatol 2011;38:1898-905 
33. Gladman DD, Ibanez D, Urowitz MB. Systemic lupus erythematosus disease activity 
index 2000. J Rheumatol 2002; 29: 288–91. 
34. Touma Z, Urowitz MB, Gladman DD. SLEDAI-2K for a 30-day window. Lupus 2010; 19: 
49-51. 
35. Devilliers H, Amoura Z, Besancenot JF, Bonnotte B, Pasquali JL, Wahl D et al. 
Responsiveness of the 36-item Short Form Health Survey and the Lupus Quality of 
Life questionnaire in SLE.  Rheumatology (Oxford) 2015; 54: 940-9 
36. Karlson EW, Daltroy LH, Rivest C, Ramsey-Goldman R, Wright EA, Partridge AJ et al. 
Validation of a Systemic Lupus Activity Questionnaire (SLAQ) for population studies. 
Lupus 2003; 12: 280-6. 
37. Devilliers H, Guillemin F, Besancenot JF, Pasquali JL, Bonnotte B, Kaminsky P et al 
(abstract). Validation transculturelle en langue francaise du systemic lupus activity 
questionnaire. Rev Med Interne 2009; 30: S376. 
38. Abbott J, Holt A, Hart A, Morton AM, MacDougall L, Pogson M et al. What defines a 
pulmonary exacerbation? Perceptions of adults with cystic fibrosis. J Cyst Fibros 
2009; 8: 356–9. 
39. Strand V, Crawford B. Improvement in Health-Related Quality of Life in Patients with 
Systemic Lupus Erythematosus following Sustained Reductions in Anti-dsDNA 
Antibodies. Expert Rev Pharmacoecon Outcomes Res 2005; 5: 317-26. 
40. Castelino M, Abbott J, McElhone K, Teh LS. Comparison of the psychometric 
properties of health-related quality of life measures used in adults with systemic 
Page 25 of 38
John Wiley & Sons, Inc.
Arthritis Care & Research
This article is protected by copyright. All rights reserved.
Sensitivity to change (Responsiveness) and Minimal Important Difference (MIDs) of the LupusQoL   
25 
 
lupus erythematosus: a review of the literature (review). Rheumatology (Oxford) 
2013; 52: 684-96. 
41. Meacock R, Harrison M, McElhone K, Abbott J, Haque S, Bruce I et al. Mapping the 
disease-specific LupusQoL to the SF-6D. Qual Life Res 2015; 24: 1749-58. 
 
 
 
 
 
Table 1: Patient Baseline Demographic and Clinical Characteristics, n (%) unless stated  
 
Females  95 (94%) 
Mean (SD) age/disease duration (years)  40.9 (12.8)/9.3 (8.1) 
Ethnic distribution 
(n=99) 
  
 
White (British, Irish) 
Black (Caribbean, African) 
Asian (Indian, Pakistani, Bangladeshi) 
Chinese  
Other Asian 
Mixed 
62 (63%)  
12 (12%)  
14 (14%)  
1 (1%) 
3 (3%) 
7 (7%) 
Clinical 
characteristics 
(ACR criteria) 
  
  
Malar rash  
Photosensitivity rash 
Discoid rash  
Mouth ulcers  
Arthritis 
Serositis 
Renal disease  
Central nervous system disease  
43 (43%)  
47 (47%)  
12 (12%) 
47 (47%) 
92 (91%) 
45 (45%) 
21 (21%) 
8 (8%) 
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Haematological disease 
Positive anti-nuclear antibodies 
Positive dsDNA, Sm or APA antibodies   
73 (72%) 
96 (95%) 
80 (79%) 
Marital status (n=94) 
  
 
Married 
Single 
Divorced 
53 (56%) 
36 (38%) 
5 (5%) 
Table 2: Patient Baseline Disease activity, Damage and HRQoL, n (%) unless stated   
 
BILAG-2004: Index Mean (SD)  16.4 (8.1) 
Mean (SD) SLICC ACR-DI (n=98) 
SLICC ACR-DI:  
  
 
Score of 0  
Score of 1 
Score of 2 
Score of 3 or more   
0.56 (1.18) 
71 (72%)  
14 (14%)  
6 (6%)  
7 (7%) 
Mean (SD) LupusQoL Domain 
Scores  
 
Physical health 
Pain 
Planning 
Intimate relationships 
Burden to others 
Emotional health 
Body Image 
 Fatigue 
42.6 (26.6) 
40.9 (28.0) 
46.4 (32.2) 
37.8 (33.5) 
33.3 (28.2) 
51.4 (25.8) 
45.5 (29.1) 
34.1 (26.0) 
Mean (SD) SF-36 Domain 
Scores  
Physical Functioning 
Bodily Pain 
38.1 (26.9) 
31.8 (23.1) 
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Social Functioning 
General Health Perceptions 
Role Emotional 
Mental Health 
Role Physical 
Vitality 
42.3 (29.7) 
25.0 (18.6) 
28.7 (39.4) 
51.0 (21.5) 
12.1 (27.5) 
21.9 (20.0) 
Table 3: Mean (95%CI) change in score [number of contributing participants; number of 
valid change observations] of LupusQoL and SF-36 in comparable domains by Global Rating 
of Change category  
 
GRC category 
[101; 776] 
LupusQoL 
Pain 
SF-36 
Bodily Pain 
LupusQoL 
Physical Health 
SF-36 
Physical Functioning 
Deterioration 
(-7 to -2) 
-6.5 (-8.9 to -4.1) 
[72;195] 
-7.0 (-9.3 to -4.7) 
[86;254] 
-3.7 (-5.2 to -2.1) 
[72;188] 
-3.0 (-4.3 to -1.6) 
[75;209] 
Stable 
(-1 to +1) 
1.5 (0.2 to 2.7) 
[89;307] 
2.8 (1.1 to 4.5)  
[80;263] 
0.6 (-0.4 to 1.6) 
[90;298] 
1.2 (0.3 to 2.2)  
[89;293] 
Improvement 
(+2 to +7) 
9.3 (7.1 to 11.5) 
[80;258] 
13.0 (10.6 to 15.4) 
[74;231] 
5.6 (4.2 to 7.1) 
[83;282] 
5.6 (3.9 to 7.3) 
[77;249] 
GRC category 
[101;  776] 
LupusQoL 
Emotional Health 
SF-36 
Mental Health 
LupusQoL 
Fatigue 
SF-36 
Vitality 
Deterioration 
(-7 to -2) 
-4.4 (-6.0 to -2.7) 
[78;213] 
-5.5 (-7.5 to -3.6) 
[80;234] 
-4.6 (-6.5 to -2.8) 
[81;256] 
-4.6 (-6.3 to -2.8) 
[85;286] 
Stable 1.2 (0.1 to 2.3) -0.1 (-1.6 to 1.4)  2.1 (0.6 to 3.6) 0.9 (-0.8 to 2.6)  
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(-1 to +1) [92;304] [84;283] [88;296] [86;283] 
Improvement 
(+2 to +7) 
6.2 (4.7 to 7.8) 
[74;243] 
7.6 (5.9 to 9.4) 
[72;238] 
8.9 (6.8 to 11.0) 
[62;203] 
11.2 (8.4 to 14.0) 
[62;188] 
 
 
 
 
 
Table 4: Mean (95%CI) change in score [number of contributing participants; number of 
valid change observations] of LupusQoL and SF-36 in non-comparable domains by Global 
Rating of Change category  
 
GRC category 
[101;776] 
LupusQoL 
Body Image 
 
LupusQoL 
Planning 
 
LupusQoL 
Intimate 
Relationships 
LupusQoL 
Burden to others 
 
Deterioration 
(-7 to -2) 
-2.5 (-4.2 to -0.8) 
[67;197] 
-4.6 (-7.0 to -2.2) 
[64;164] 
-7.7 (-14.7 to -0.6) 
[42;75] 
-4.6 (-6.9 to -2.3) 
[70;195] 
Stable 
(-1 to +1) 
1.4 (0.3 to 2.5) 
[79;296] 
1.2 (0.0 to 2.4) 
[93;391] 
0.9 (-1.0 to 2.8) 
[74;338] 
2.5 (1.2 to 3.8) 
[94;397] 
Improvement 
(+2 to +7) 
6.4 (3.6 to 9.2) 
[47;122] 
6.3 (3.9 to 8.8) 
[65;206] 
8.3(4.3 to 12.4) 
[45;120] 
10.4 (7.7 to 13.1) 
[57;167] 
GRC category 
[101; 776] 
SF-36 
General Health 
 
SF-36 
Role Emotional 
 
SF-36 
Role Physical 
 
SF-36 
Social 
Functioning 
Deterioration -2.0 (-3.2 to -0.8) -10.1 (-15.9 to -4.3) -9.9 (-15.3 to -4.5) -7.0 (-10.8 to -
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(-7 to -2) [84;240] [69;182] [71;185] 3.1) [69;178] 
Stable 
(-1 to +1) 
0.3 (-0.6 to 1.2) 
[87;265] 
2.6 (-0.3 to 5.4) 
[89;363] 
1.4 (-1.3 to 4.0) 
[90;339] 
1.6 (0.1 to 3.2) 
[92;390] 
Improvement 
(+2 to +7) 
3.4  (2.2 to 4.6) 
[79;259] 
11.3 (6.6 to 15.9) 
[67;204] 
14.7 (9.9 to 19.5) 
[72;223] 
10.1 (7.0 to 13.2) 
[66;190] 
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Table 5: Minimal important change estimates for LupusQoL and SF-36 in comparable and 
non-comparable domains via anchor-based, MID(a), mean (95% Confidence Interval) by 
Global Rating of Change (GRC) category 
 
Comparable Domains Deterioration (GRC: -3 or -2) Improvement (GRC: +2 or +3) 
LupusQoL Pain -4.7 (-7.6 to -1.7) 6.8 (4.4 to 9.1) 
SF-36 Pain -6.7 (-9.4 to -4.0) 10.9 (8.0 to 13.8) 
LupusQoL Physical Health -3.4 (-5.1 to -1.8) 4.0 (2.2 to 5.8) 
SF-36 Physical Function -2.4 (-4.3 to -0.5) 3.8 (1.8 to 5.8)  
LupusQoL Emotional Health -3.7 (-5.7 to -1.7) 4.7 (2.6 to 6.7) 
SF-36 Mental Health -5.1 (-7.1 to -3.2) 7.5 (5.3 to 9.8) 
LupusQoL Fatigue -3.2 (-5.4 to -1.0)  6.6 (4.0 to 9.1)  
SF-36 Vitality -3.5 (-5.5 to -1.4) 10.9 (7.5 to 14.3) 
Non-comparable Domains   
LupusQoL Body Image -2.4 (-4.8 to 0.1) 3.5 (0.5 to 6.5) 
LupusQoL Planning -4.0 (-7.4 to -0.6) 3.8 (0.9 to 6.6) 
LupusQoL Intimate 
Relationship 
 
-8.7 (-18.9 to 1.6) 
 
7.1 (2.1 to 12.2) 
LupusQoL Burden to Others -5.0 (-7.8 to -2.1) 7.3 (4.0 to 10.6) 
SF-36 General Health -2.0 (-3.4 to -0.5) 2.8 (1.2 to 4.5) 
SF-36 Role Emotional -10.4 (-18.1 to -2.7) 10.2 (2.4 to 18.0) 
SF-36 Role Physical -11.1 (-17.8 to -4.5) 10.8 (4.3 to 17.4) 
SF-36 Social Functioning -4.2 (-8.8 to 0.3) 9.6 (5.4 to 13.8) 
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Figure 1: Flow diagram of patient progress through study procedures 
 
Data of 101    
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